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A radiation evaluation was performed on RI7820 (8-bit Flash A/} Converter) to determine the total dose tolerance
of these parts. A brief summary of the test results is provided below. For detailed information, refer to Tabies |
through [V and Figure 1.

The total dose testing was performed using a ¢ gamma ray source, During the radiation testing, eight parts were
uradiated under bias (see Figure | for bias configuration), and two parts were used as control samples. The total
dose radiation levels were 2.3, 5, 10, 15, 20, 30 and 50 krads®. 'The dose rate was between 0.06 and 1.18
krads/hour, depending on the telal dose level (see Table 11 For radiation schedule), Alter the 50 krad irradiation,
parts were annealed al 25°C for 168 hours, aller which the pants were annealed at 100°C for 168 hours. After each
radiation exposure and annealing trediment, parils were eleclrically tested according to the test conditions and the
specification [imils** listed in Table 111

All parls passed initial elecirical measurements. . All irradiated parts passed all electrical and functional tests wp to
and inchiding the10 krad frradiation level.

Atthe 15 krad level, S/N 73, 77 and 79 exceeded the maximum specification limit of + 3.0¢ pA for at least one of
cight ioh rests (DBO-DBY), with readings ranging from 3.21 to 5.13 pA and S/N 76 marpinally exceeded the
maximum specification limit of + 0.25 1sbh for PS sens, with a reading of 0.27 1sb. All other parts passed all other
electrical tests.

At the 20 krad level, S/N 73, 74, 76, 77, 78 atd 79 exceeded the maximum specification limit for various ioh tests,
with readings ranging from 3.02 o 5.13 pA. In addition, S/N 79 ¢xceeded the maximum specification limit of 0.10
¥ for IN'l, with a reading of 1.0Z V.

At the 30 krad level, all irradiated parts except S/N 75 exceeded the maximum specification limit for at least one ich
lest and hree parts (S/N 73, 77 and 79) exceeded the maximum specification limit for all eight, with readings
ranging {rom 3.13 to 5.13 pA. In additicn, 8N 72 exceeded the maximum specificarion limit of 0.4Q0 V for INT,
with a reading of 1.02 V.

At the 50 krad level, all irradiated parts failed at least onic ioh test and five parts (8/N 73, 76, 77, 78 and 79) failed
all eight, with readings ranging from 3.22 to 5.13 pA.

*The term rads, a9 used in 1this decument, means rads(silicon). All radjation levels eited are cumulative.
**These are manufacturer's pre-irradiation data specification limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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After anucaling for 168 hours at 25°C, no recovery was observed.
After annealing {or 168 hours at 100°C, na rebound offeets were observed.

Table IV provides a summary of the mean and standard deviation valucs for each parameter after different
irradiation exposures and annaaling steps.

Any lurihier delails about this evaluation can be obtained upon request. If you have any questions, please call me at
(301} 731-8934,

ADVISORY ON THE USE OF TINS IMHIUMENT

The information contained in this documcnt has been developsd solely tor the purpese of providing
general guidance tn employees of the Goddard Space Ulight Center (GSFC). This decwinent tuay
be distributed outside GEFC anly as a caprtesy to other govermment agencics and coptractors. Any
distribution ‘of this decumcnt, or application ot use of the information contained berein, is
expressly conditional upon, and is subject ta, the following understandings and limitations:

(g) The information was devcloped for general guidance only and is subject to change at any tine,

(h) The information was developed under unique GSFC laboratory conditions which may Jilfer
substantially from outside conditions:

{e) GSFC dncs not warrant the accuracy of the information when applied or used under other than
unique GREC laboratory conditions;

(d} The information shavld not be constrised as a representation of product perforuance by gither
GISFC or the manofacturer;

{¢) Neither the United States goveimunent oyr any person agting on behalf of the United States
government assunies any liability resulting fpm the application or use of the informarion.
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TABLEL Part [nformation

GenerictPhrt Number: BP7E20

CASSINI/CIRS

tart Wumber: RP7820
CASSINI/CIRS

Control Number: 11424
Charge Numnber: EE44542

Manulacturer:

Space Electronics, Inc.

Lot Dale Cede: 9234
Quantity Tested: io
Serial Number of

Countro! Samples: 70,71

Serial Numbers of

Radiation Samples:

Part Function:

72,73,74, 75,76, 71,78, 79

Z-bit Flash A/ Converter

Part Technology: High—SPeed CMOS
Package Style: 2{-pin DIP

Test Fquipment: A540

Test Engincer: C. Nguyen

x

* Mo radiation toicrance/hardness was guaranieed by the manufacturer for this part,
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TABLL H. Radiatian Schedule for RP7820

EVENT
LV INITIAL ELECTRICAL MEASUREMENTS

2}2.5 KRAD IRRADIATION (0.15 KRADSHOUR)
POST-2.5 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD IRRADIATION {0.15 KRADSHOUR)
POS1-5 KRAD ELECTRICAL MEASUREMENT

4) l1U KRAD IRRADIATION {0.06 KRADS/HOUR)
POST-10 KRAD FLECTRICAL MEASUREMENT

5) 15 KRAD IRRADIATION (029 KRADS/HOUR}
POST-15 KRAD FT.ECTRICAL MEASUREMENT

0) 20 KRAD iRRADIATION (0.29 KRADSHOLUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

7} 30 KRAD IRRADIATION (0,15 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENT

8) 50 KRAD IRRADIATION (1,18 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

9) 168-HOUR ANNEALING @25°C

POST-168 [IOUR ANNEAL ELECTRICAL MEASUREMENT

10) 168-HOUR ANNEALING @100°C**

POST-168 HOUR ANMEAL ELFECTRICAL MECASUREMENT

DATE

Lk(3/54

10/05/%4
100694

[Q/06/v4
1070794

FRAYT/94
10/11/%4

13711794
10712/494

1G/12/94
10/13/94

10/14/94
10/17/94

1041794
1G/18/94

10/18/94
10/25/94

10/25/94
11/G1/94

PARTS WERE IRRADIATED AND ANNCALED UNDER BIAS; SEE FIGURE 1.

*High tempcrature annealing is performed to accclerate long term lime dependent cffects {TDE), namely, the
‘rebound” cffect due to the growth of interface states after
need to perform this test, refer o MIL-STD-883D, Method 1019, Pary, 3.10.1.

- 4'_

the radiation exposure. For more informalivn on the
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Table [1L. Electrical Characteristics of RPT820

kst Tast. nama Min . bz Condition

1 Icc 0.00 ma 16.00 ma C5 = M} = Ov
2 DBE7? woh 2.40 v louk =—(.36ma
3 DBE wvoh 2.40 v "

[ DES  woh 2.40 "

5 DB4 <woh 2.40 w .

6 B3 wah 2.40 v . '

) DBZ +wuoh 2.40 w "

2} DB1 wvoh 2.40 w "

8 DEd wvoh 2.40 "

10 INT woh 3.40 v ‘

11 OFL woh 2.40 v : “

12 DBR?  wvol .40 W fout = 1.6ma
13 Rt wol .49 -

14 DBS  wal ad.4n "

o B4  wol .40 .

16 DB wol 4.40 v .

17 UBZ wol - .40 v .

1B nEl  wel . 0.40 v "

11 DBD vl .49 w -

20 INT wal 0.1 v "

21 0FL wval 0.4 v -

22 FE pens -0.25 1= .25 1sl{*)

23 C8_iih -0.00 ua 1.00 ua vil=0.6v vih=2.4v
24 WR_iih -0.00 ua 360 ua N

25 BD iih -0.0 Oua 1.00 ua -

26 CS il -1.0 ua .00 ua “

27 WE_iil -1.0 ua 0.00 ua _ .

20 RD iil -1.0 ua _ O.Gh ua "

29 MODE_iih 0.0 ua 200.00 ual*) vil=1l.5v wvih=3_ G
30 MODE_iil -1.0 ua 1.00 ua "

31 M7 ioh =3.00 ua 3.00 ua v1=0.0v vh=5.0v
12 DB6 ioh -3.00 ua 3.00 ua -

33 DBES ioh -3.00 ua . 300 ua "

34 Ded ich =3.00 ua 3.00 ua “

25 NP3 ich ~3.00 ua 3.00 uwa "

36 ‘'DB2 ich -31.00 ua 3.9¢ ua ) -
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Table 1] (cont’d.}. Electrical Characieristics of RP7820

10k
ioh

ial
il
iml
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L_intl
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-3

-3
-3
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-3

-3
=3

-3,
-3,

.60
.Go

-nn
-3
.00
-3.
.00
.00
.00
.00

a0

a0

oo
00

s00.0

-1.000 1leb

ua
ua

Lt
LN Y-
ua
ua
ua
i
ua
LEL.1

ua
ua

ohims

0.00 us
0.0 ns

3.00 va *
3.00 ua "
.00 ua "
3.00 ua *
3.00 ua B
3.00 ua -
3.400 ua -
3.00 ua -
100 ua -
3.00 ua ‘
3.00 ua '
3.00 ua *
1500 .0 ohims

00400

1.900 isb

1.38 us WR/RD mode
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#
Figure 1. Radiation Bias Circuit for RF7320

R1 2Kto 47K, aW Min. £+



